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Description 

This invention relates to the use of 4-qulrioline carboxylic acids and derivatives thereof for the 
manufacture of medicaments for the treatment of immunological and Inflammatory diseases. 

5 U.S. Patent 4-6fln.;>Pft nrantftrt Jutv 14 1Qft7 in Hoec/%n Hocr«riK#!««. r«K^»wl^..:^^i: i . , 

their derivatives as tumor inhibiting agents. 

It has now been found that the compounds described in U.S. 4.680.299 are useful as immunomodula- 
tory and antiinflammatory agents. 

The present invention relates to the use of a compound having the formula: 

10 ' 

(I) 



15 




wherein R is 



25 



30 



35 



or 



.pben/1; 



is CH3CH2(CH3)CH. alkyi of 5-12 carbon atoms, cyclohexyl. 



or CH2 





45 when R Is 



50 



R' 

R2 



can be in addition alkyI of 3-4 carbon atoms; 
Is . 
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is H, alkoxy of 1-3 carbon atoms, or alky I of 1-2 carbon atoms; 
R* isC02HorC02R^\ 
10 R^, R^» R^ and R^ are independently H, F. CI. Br, I, CHa. CF3. SCH3 or CH2CH3. at least two of R^. 

R^, R7 and R^ being H; 
P? and R^^ . are independently H or alkyi of 1 to. 3 carbon atoms; 

R" is(CH2)2-4NR3R«A; 

W, Y and Z are independently H. F. CI. Br» alkyI of 1-5 carbon atoms. NO2. 0H» CF3 or OCHa; 

IS ' m isOdr1;or . 

a pharmaceuticaliy suitable salt thereof; 
with the following provisos: 

(1) R5, R5 and R^ cannot all be H; 

(2) when R* is C02CH2CH2N(CH3)2. R^ is CH2CH3. or R^ is CI. R^ cannot be cyclohexyl; 

20 (3) when RVis cyclohexyl and R^ is H. R^ must be CI or F. but R* and R^ cannot both be CI; and 
(4) when R^ Is CH3, then R^ cannot be CI. 
for preparing medicaments for. the treatment of rheumatoid arthritis, systemic lupus erythematosus, multiple 
sclerosis, myasthenia gravis, organ transplantation rejection, graft versus host disease, or a chronic 
Inflamrfiatory disease in a mammal. 
25 Additionally, this invention relates to said use wherein the compound is combined with a nonsteroidal 
antiinflammatory drug. 

Preferred compounds useful in the method have the formula: 



30 - p5 -4 (ID 



35 



40 

whereiri 

R^ is cyclohexyl; phenyl; phenyl substituted with one halogen, alkyI of 1-5 carbon atoms or 

CF3; phenoxy; or phenoxy substituted with one halogen or alkyl of 1-5 caribon atoms; 
R^ is H or alkyl of T-2 carbon atoms; 

45 R* is CO2H, a sodium or potassium salt thereof; or CO^R"; 

R5 and R^ are independently H, halogen, CH3 or CF3; 
R' and (V are independentiy H or halogen; 
R" is(CH2)2-*NR3R»A;and . 

R3 and Ff ^ are independently alkyl of 1 to 3 carfc)on atonris, 
so or a phamriaceutically suitable salt thereof; 

provided that R^, R^ and R^ cannot all be H and that when R' is cyclohexyl and R^ is H, R^ must be CI or 
F, but R^ and R* cannot both be CI, and when R? is CH3. then R' cannot be CI. 
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More preferred compounds useful in this invention have the formula: 




(XZI) 



;5 wherein 



is cyclohexyl, 



20 




or 




25 

is H or atkyi of 1-2 carbon atoms; 
R* is CO2H, a sodium or potassium salt thereof, or CO2R"; 

R5 and R^ are independently H, halogen or CF3 provided that both R^ and R^ are not hydrogen; 
R" is(CH2)2-4NR9R3^and 
30 R^ and R^^ are. independently alkyl of 1 to 3 carbon atoms, and 

W and Z are independently H.^halogen, alkyl of 1-5 carbon atoms or CF3; 
provided that when R^ is phenyl or phenoxy, and R^ is H, then R* cannot be Bn and that when R^ is 
cyclohexyl and R^ Is H. RF must be CI or F. 

Specifically preferred compounds useful in this invention are: 
35 (1) 2-{1 ,1'-biphenyl-4-yl)-5-chloro-3-methyl-4-quinonne carboxylic acid, sodium or potassium salt 

(2) 2-(1,r-biphenyl-4-yl)-6-fluoro-3-methyl-4-quinoline carboxylic acid, sodium or potassium salt 

(3) 6-fluor-3-methyl-2-(4-phenoxyphenyl)-4-quinoline carboxylic acid, sodium or potassium salt 

(4) 2-{4*-bromo-1,l'-biphenyl-4-yl)-6-fluoro-3-methyl-4-quinoline carboxylic add. sodiurn or potassium salt 

(5) 2-(2'-fluoro-1,r-biphenyl-4-yI)-6-fluoro-3-methyl-4-quinoline cairboxyHc acid, sodium or potassium salt 
40 The compounds useful in this invention are described in and prepared by methods set forth in U.S. 

Patent 4,680,299: 

The invention can be further understood by the following examples In which parts and percentages are 
by weight unless otherwise indicated; all temperatures are in degrees centigrade. 

45 Example 1 

Part A: 



50 



fiS 



2'(1 ,1 '■Biphenyl-4-yl)^5-chtoro3-m0thyhquinoline-4-carboxylic acid 

A mixture of 4-chioroisatin (7.28 g, .04 mol), [J> Am. Chem- Soc. . 1251 (1956)], 4-phenylpropiophenone 
(8.8 g, .04 mol). diethylamine (4 ml. .04 mol) and ethahol (200 ml) was stirred for a period of 18 hours at 
room temperature. The precipitated solids were collected by filtration, washed with ice-cold ethanol and air 
dried to yield the adduct (9.1 g, 58%) m.p. 209-214* dec. 



4 



EP 0 339 485 B1 



Part B: 



10 



concentrated HCI (200 ml) and heated at reflux for 24 br. The reaction mixture was cooled, water (300 J) 
was added and most of the tetrahydrofuran removed by evaporation in vamn tt.a artM^..o .^.^t^ . 

SrmTai^t/^d^"'^^ ''''^^^^ mToTWing metTanVl7i 

CaaHiftCINCfe HRMS: 373,0869 baled, measured m/e 373.0814 
'H NMR (DMSOd6):« a5(m.l H). 7.7-7.85{m.7H). 7.35-7.55(m,4H), 2.45(s.3H). 

Part C: 



Sodium 2>(1 .1 '-Biphenyl-4-yl)-5-chloro-3-methyl'quinoline-4-cafboxylate 

T5 To a suspension of the above acid (3.7 g. .01 mol) In ethanoM 00 ml. sodium hydroxide (IN 10 ml 01 
mol) was added, and gently warmed. The clear solution was then filtered and evaporated to dryness to yield 
(4.0g)m,p. 320-330* dec. *v y«»u 




2-(2-Fluoro-1 ,l'-biphenyl-4-yl)-6-flubfo-3-methyl-4-quinoline carboxylic acid 



25 ^5-Ruoroisatin (72.6 g, 0.44 mol) and 4.(2.fluorophenyl)propiophenone (100 g. 0.44 mole) were sus- 
pended m 720 ml of ethanol and stinred mechanically as a solution of KOH (147.8 g. 2.64 mole) In 300 ml of 
water was added dropwise over 15 minutes. The reaction mixture was heated at reflux for 12 hours; cooled 
and the ethanol evaporated under reduced pressure. The resulting solid was dissolved in water and washed 
with ethyl ether. The aqueous layer was cooled to 5- and acidified with glacial acetic add. The resulting 
iLT^ ""^^^ ^^""^ 300 ml of ethyl ether and dried. Recrystallization frorn 

dirnethyftbrmamide and water gave 84 g of a white 2.(2'-Fluoro-1.l'.biphenyl-4-yl)-6-fluoro^methyl-4- 
quinollne carboxylic acid. m.p. 315 * -317*. / /rv wiwinwmyi-^ 

PartB : 

Sodium 2-(2^nuoro^1 ,1- ■biphenyl-4-yl)-6>fluoro-3Hrnethylqulnoline-4K^boxylate 

N^oITHnrTn^.n^^T.'^^^-^ ^' ^ "^'^^ "'^ suspended in 1.000 ml of ethanol- and treated with IN 
NaOH (100 ml. 0.10 mole). The mixture was warmed and stinted until clear; the ethanol and water were 
evaporated at reduced pressure to give 39.6 g of the white solid sodium 2-(2'-fluoro-l.l'-biphenvl-4-vl)6. 
fluoro-3^methyIquinoHne-4-carboxylate, m.p.>360*. y y yifo- 

Following the procedures of Examples 1 and 2 or the synthesis procedures described in U S 4 680 299 
the compounds set forth in Table 1 were prepared. • » , 



35 



40 



so 
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Table 1 



15 



20 



25 



$0 



35 



40 



SO 



7 
8 
9 

10 

11 
12 




EX. 

Nb. r1 r2 r3 



Na 



CH3 Na 



CH3 



CH3 



CH3 




F Na CH3 -S-CH(CH3)2 



CI 

ca 

F 
F 



Na 
K 
Na 

Na 

F Na 
CI Na 



CH3 
CH3 
H 

CH3 

CX3I3 
CH3 



— S 




— s 




>350 
Br >350 
>350 
339-343 
319-324 
310^325 
>360 

251-266 



345-349 




OH >360 



Utility 

Results of the biological tests described below establish that the compounds useful in this invention 
55 have the ability to suppress/inhibit: the contact sensitivity response to 2,4-dlnltrofluorobenzene (ONFB) in 
mice, the human mixed lymphocyte reactions, and adjuvantH'nduced arthritis in rats. 

/Contact sensitivity to DNFB has been extensively studied and characterized in the mouse to determine 
the regulatory mechanisms invoh^ed In cell mediated immune responses (Claman, et al.. Immunol Rev 
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50:105. 1980). This Is an antigen-specific T-cell mediated inflammatory response that represents delayed- 
type hypersensitivity reactions seen in both humans and other mammals. The primary use of the human 
mixed lymphocyte reaction is for the detenmination of transplantation compatibility between the donor (graft) 
and the recipient (Park and Good, p. 71. In Yunis, et al.. Tissue typing and organ transplantation. 1973 
5 Academic Press Inc., N.Y.). 

Rat adjuvant-induced arthritis represents a systemic inflammatory disease with bone and cartilage 
changes similar to that observed in rheumatoid arthritis, but In an accelerated time span (Pearson. Arth 
Rheum 7:80. 1964). 

Most clinically effective drugs exhibit activity in these biological tests similar to that observed with the 
10 compounds useful in this invention (Fenichel and Chirigos,. ed, Immune modulation agents and their 
mechanisms, 1984 Dekker, Inc, N.Y., and Billingham, 21:389. 1983). 

Contact Sensitivity Response to DNFB in Mice 

15 Baltic female mice (« 20g, Charles River) were sensitized on the shaved abdomen with 25 ul of 0.5% 
2.4-dinitrofluorobenzene (DNFB, Eastman Kodak Co.) in a vehicle of 4:1 acetone:olive oil on days 0 and 1, 
Mice were ear challenged with 20 ul of 0.2% DNFB in a vehicle of 4:1 acteone:olive oil on day 5. A 
constant area of the ears was measured immediately before challenge and 24 hours later with an engineer's 
micrometer. Ear swelling was expressed as the difference In ear thickness before and after challenge in 

20 units of 10**^ inches t SEM. Percent suppression was calculated as: 



% Suppression = 1- corpoimd treated-neqative control x 100 
positive control-negative control 

25 

Compounds were administered orally from days - 2 through day 6 and were prepared in 0.25% Methocel® 
(Dow Chemical Co.). Control animals received only vehicle (0.25% Methocel®). Negative controls were not 
sensitized on days 0 arKi 1 but were ear challenged on day 5. Ten mice were used per group. Results with 
30 compounds of invention and drugs used clinically are shown in Tables 2 and 3. 



so 
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table 2 



Treatment 


Dose (mg/kg) 


Ear Swelling^ (units ± SEM) 


1 % Suppression 


EDso 


Negative 


Vehicle 


0.74±0.52 




* 


r UOIUVO 




7A 1 1+1 7ft 


u 




Dexamethasone 


0.2 


52.95i3.39 


28.84 


1.50 




1.0 


41.6012.46 


44.31 






5.0 


23.79±2.71 


68.58 






in A 
1 u.u 


1 a Rn-f o 1 n 


/9.00 




Cyctosporin A 


2.0 


56.1513.74 


24.48 


70.00 




10.0 


66.58i3.75 


10.27 






50.0 


47.9013.76 


35.72 ' 






100.0 




Qft ^^7 




Methotrexate 


0.4 


71.3012.96 


3.83 


9.00 




2.0 


60.8011.99 


18.14 






10.0 


36.10i3.23 


51.80 






20.0 


27.4514.99 


63.59 




Example 1 


0.4 


66.0514.32 


10.99 


. 3.50 




2.0 


56.9414.80 


23.40 






10.0 


6.1010,75 


92.69 






20.0 


5.2011.17 


93.92 




Bomple 2 


0.4 


51.9512.33 


30.20 


0.95 




2.0 


25-6113.39 


66.10 






10.0 


6.4011.09 


92.28 






20.0 


4.7511^ 


94.53 





* Increase in eair thickness from day 5 to day 6, unit - 10*^ inches 



TABLE 3 



Treatment 


Dose (mg/kg) 


Ear Swelling^ (units ± SEM) 


% Suppression 


Negative 


Vehicle 


2.6010.73 




Positive 


Vehicle 


73.1113.69 


0 


Dexamethasone 


1.0 


42,2012.61 


43.83 


Cyclosporin A 


20.0 


74.3012.86 


-1.69 


Methotrexate 


20.0 


ie.94i2.10 


79.66 


Example 3 


20.0 


14J2511.49 


83.48 


Bcample 4 


20.0 


11.8011.03 


86.95 


Example 5 


20.0 


35.4712.31 


53.37 


Example 6 


20.0 


58.2014.63 


21.14 


Example 7 


20.0 


62.9513.40 


14.40 


Example 8 


20.0 


63.2513.58 


13.98 


Example 9 


20.0 


42.6012.68 


43.27 


Example 10 


20.0 


57.2812^6 


22.45 


Example 11 


20.0 


20.8512.53 


74.12 


Example 12 


20.0 


54:5813.21 


26.28 



• increase in ear thickness from day 5 to day 6. unit = 10"* 
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Human Mixed Lymphocyte Reaction 

Blood was obtained by venipunture from two nonrelated human donors. Peripheral blood mono-nuclear 
cells (PiBMC) were isolated from these samples by using the Leuco Prep procedure (Becton-pickinson). 

5 PBMC wer^ washed twice in phosphate buffered saline (without calcium and magnesium) and the separate 
ceil isoiaiions were adjusted io the appropriate concentrations in media (RPMi llj4U) supplemented with 
20% human AB serum and 50 ul/ml gentamicin. Cells from donor A (2 x 10^) were incubated with cells 
from donor B (2 x 10^) in 96 well round bottom microliter plate at 37 'C, 5% CO2 for 6 days. Eighteen hours 
prior to harvesting cells from the plates, all wells were pulsed with 1 uCi of ^H-thymidine. Cells from the 

10 plates were harvested on day 6 and ^H>thymidine incorporation was determined using a scintillation counter. 
Test results are shown in Table 4. 

TABLE 4 



Compound 


ICso (M) 


Indomethacin 


> 10-s 


Cyclosporin A 


1.6 x 10-8 


Methotrexate 


2.5 x 10-9 


Example 1 


9.6 X tO-^^ 


Bcample 2 


2.5 X 10-8 



Adjuvant-Induced Arthritis 

Male Lewis rats (Charles River) weighing 160-210 grams were injected subcutaneously with 0.1 ml of 
Freund's Complete Adjuvant containing 5 mg of M. butyrlcum/ml of paraffin oil (Difco Laboratories) Into the 
plantar region oil the right hind paw. Paraffin oil was injected for non-arthritic controls. Ten rats were used 
per group Compounds were prepared in 0.25% Methocel® (Dow Chemical Co) with one drop of Tween® 80 
per 10 ml of Methocel®. Animals were dosed every day beginning on the day of paw injection until day 18. 
The weight of each animal was recorded every other day beginning on the day of the paw injections. On 
day 18 the animals were weighed, and the non-injected hind paw volume was measured using a Ugo Basile 
Volume Differential Plethysmometer. The results are shown in Table 5. 

TABLE 5 



Group (AA) 


Compouhd (mg/kg) 


Weight Gain (g) 


Non-Injected Hind-Paw Volume (ml) 


% Suppression 


A- 


Vehicle 


85.614.8 


1.1210.01 




B + 


Vehicle 


-20.3±2.9 


1.8810.05 




C + 


Example 1 (10.00) 


-14,0±4.2 


. 1.8710.08 


1.4 


D + 


Example 1 (17.5) 


2.815.3 


1.7210.08 


20.8 


E + 


Example 1 (25.0) 


20.616.3 


1.3410.10 


70.6 


F + 


Example 2 (2.0) 


-1.513.6 


1.6210.05 


34.5 


G + 


Example 2 (10.0) 


65.6±5J2 


1.1510.02 


96.2 


H + 


Example 2 * (25.0) 








Exarhpte 1: EDso = 21 mg/kg 
Example 2: EDso < 10 mg/kg 



"Toxic by day 7 



In summary, test results show that the compounds . useful in this invention have both immunomodulating 
and anti-inflammatory effectiveness. Based on these data, the compounds useful in this invention should be 
55 efficacious in treating autoimmune diseases such as rheumatoid arthritis, systemic lupus erythematous, 
multiple sclerosis, snd myastenia gravis; all of which involve T lymphocyte mediated components similar to 
those known In the; contact sensitivity model. Activities In the human mixed lymphocyte reaction, indicate 
that the compounds of invention should be effective in preventing transplantation rejection and graft vs. host 
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disease. These compounds were also effective in the adjuvant-induced arthritis model and should therefore 
be useful antiinflammatory agents for the treatment of chronic inflammatory diseases such as rheumatoid 
arthritis, psoriasis, and inflammatory bowel disease. 

DOSAGE FORMS 

The immunosuppressive compounds (acth/e Ingredients) of this invention can be administered to inhibit 
tumors by any means that produces contact of the active ingredient with the agenfs.site of action in the 
body of a mammal. They can be administered by any conventional means available for use In conjunction 
with pharmaceuticals; either as individual therapeutic active ingredients or in a combination of therapeutic 
active ingredients. They can be administered alone, but are generally administered with a phamaaceutical 
carrier selected on the basis of the chosen route of administration and standard pharmaceutical practice. 

The dosage administered will be an immunosuppressive amount of activd ingredient and will, of course, 
vary depending upon known factors such as the pharmacodynamic characteristics of the particular acth^e 
ingredient, and its mode and route of administration; age. health, and weight of the recipient; nature and 
extent of symptoms: kind of concurrent treatment, frequency of treatment, and the effect desired. Usually a 
daily dosage of active ingredient can be about 0.1 to 400 milligrams per kilogram of body weight. Ordinarily 
1 to 100, and preferably 10 to 50 milligrams per kilogram per day is effective to obtain desired results. 

Dosage forrns (compositions) suitable for internal administration contain from about 10-500 milligrams to 
about 500 milligrams of active ingredient per unit. In these pharmaceutical compositions the active 
ingredient will ordinarily be present in an amount of about 0.5-95% by weight based on the total weight of 
the composition. 

. The active ingredient can be administered orally in solid dosage forms, such as capsules, tablets, and 
powders, or In liquid dosage forms, such as elixirs, syrups, and suspensions, it can also be administered 
parenteralty, in sterile liquid dosage fomns. 

The active ingredient can be administered orally in solid dosage forms, such as capsules, tablets, and 
powders, or in liquid dosage forms, such as elixirs, syrups, and suspensions, it can also be administered 
parenteraJly, in sterile liquid dosage forms. 

Gelatin capsules contain the active ingredient and powdered carriers, such as lactose, sucrose, 
mannitol, starch, cellulose derivatives, magnesium stearate. stearic acid, and the like. Similar diluents can 
be used to make compressed tablets. Both tablets and capsules can be rnanufactured as sustained release 
products to provide for continuous release of medication over a period of hours. Compressed tablets can be 
sugar coated or film coated to mask any unpleasant taste and protect the tablet from the atmosphere, or 
enteric coated for selective disintegration in the gastrointestinal tract. 

Liquid dosage forms for oral administration can contain coloring and flavoring to increase patient 
ao^eptance. 

In general, water, a suitable oil, saline, aqueous dextrose (glucose), and related sugar solutions and 
glycols such as propylene glycol or polyethylene glycols are suitable canrlers for parenteral solutions. 
Solutions for parenteral administration • contain preferably a. water soluble salt of the active ingredient, 
suitable stabilizing agents, and if riecessary. buffer substances. Anttoxidizing. agents such as sodium 
bisulfite, sodium sulfite, or ascort^k: add eitiier alone or combined^are suitable statiilizing agents. Also used 
are citric acid and itis salts and sodium EDTA.. In addition parenteral solutions can contain preservatives; 
such as benzalkonium chloride, methyl- or propyl-paraben, and chlorobutanol. 

Suitable pharmaceutical caniers are described In Remington's Pharmaceutical Sciences , A. Osol, a 
standard reference text in this field. 

CAPSULES 

A large number of unit capsules are prepared by filling standard two-piece hard gelatin capsules each 
with 100 milligrams of powdered active ingredient^ 175 milligrams of lactose. 24 milligrams of talc, and 6 
milligrams magnesium stearate. 

A mixture of active ingredient in soybean oil is prepared and injected by means of a positive: 
displacement pump into gelatin to form soft gelatin capsules containing 100 milllgranfis of the active 
ingredient The capsules are washed and dried. .. 
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TABLETS 

A large. number of tablets are prepared by conventional procedures so that the dosage unit is 100 
milligrams of active ingredient, 0.2 milligrams of colloidal silicon dioxide. 5 milligrams of magnesium 
5 stearate, 275 milligrams of microcrystalline cellulose. 11 miliarams of cornstarch and 98.8 milHnrams of 
lactose. Appropriate coatings may be applied to increase palatabllity or delay absorption. 

INJECTABLE 

10 A parenteral composition suitable for administration by injection is prepared by stirring 1.5% by weight 
of active ingredient in 10% by volume propylene, glycol and water. The solution is made isotonic with 
sodium chloride and sterilized. 

SUSPENSION 

IS 

AN aqueous suspension Is prepared for oral administration so that each 5 milliliters contain 100 
milligrams of finely divided active ingredient. 200 milligrams of sodium carboxymethyl cellulose. 5 milli- 
grams of sodium benzoate, 1.0 grams of sorbitol solution. U.S.P., and 0,025 milliliters of vanillin. 

The same dosage forms can generally be used when the compounds of this invention are administered 
20 stepwise in conjunction with another therapeutic agent When the drugs are administered in physical 
combination, the dosage form and administration route should be selected for compatibility vnth both drugs. 
Suitable dosages, dosage forms and administration routes are illustrated in Table 6. 

Table 6 . 

.25 ■ ' » 



Examples of NSAID's that can be combined with the 4-quinolinecarboxylic acids used In this invention 


Drug 


Dose(mg) 


Formulation Route 


Indomethacin 


25 (2/3 times daily) 


Tablet Oral 


Meclofenamate 


50-100 (2/3 times daily) 


Tablet Oral 


Ibuprofen 


300-400 (3/4 times daily) 


Tablet Oral 


Piroxicam 


10-20 (1/2 times daily) 


Tablet Oral 


Sulindac 


150-200 (2 times daily) 


Tablet Oral 


Azapropazone 


200-500 (3/4 times daily) 


Tablet Oral 



Claims 

40 1. Use of compounds having the formula: 

a< (X) 



45 




wherein R is 
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^>-^- -^0>""°'"' 




phenyl: 



Ri is CH3CH2(CH3)CH. aikyl of 5-12 carbon atoms, cyciohexyl, 



when R is 




can be in addition alkyi of 3-4 carbon atoms; 
FP is 




R^ is H, alkoxy of 1>3 carbon atoms, or alkyI of 1-2 carbpn atoms; 

R*. is CO2H or COaR^^; 

R5,R«, R7 and R« are independently H. F, CI, Br, l» CIHs. CF3, SCH3 or ChbCHa. at least two of 

R5,RSR7 and R8 being H; 
R^ and R®^ are independently H or aikyl of 1 to 3 carbon atoms; . . 

R*^ is(CH2)2-*NR9R9^ 

W, Yand Z are independently H, F, CI, Br. aikyl of 1-5 carbon atoms, NQz OH, CF3 or 

OCHa; 

m is 0 or 1; or 

a pharmaceuticalty suitable salt thereof; 
with the foUowing pravisos: 

(1) R5. R6 and R^ cannot all be H; 

(2) when R* is C02CH2CH2N(CH3)2, R^ is CH2CH3, or R' is CI, R» cannot .be cyclohexyl; 

(3) when R^ Is cyclohexyl and R^ is H. ¥^ must be CI or F, but R^ and R^ cannot both be Q; and 

(4) when l¥ is CHa, then R^ cannot be CI 

for preparing medicaments for the treatment of rheumatoid arthritis, systemic lupus erythematosus, 
multiple sclerosis, myasthenia gravis, organ transplantation rejection, graft versus host disease, or a 
chronic irtflammatory disease in a mammal. 
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Z The use of Claim 1 wherein the compound has the formula: 



10 




(IX) 



76 



20 



wherein 

Ri is cyciohexyl; phenyl: phenyl substituted with one halogen, alkyi of 1-5 cartxin atorns 

or CFs; phenoxy; or phenoxy substituted with one halogen or alkyI of 1-5 carbon 
atoms; 

R3 is H or alky1 1-2 carbon atoms; 

R* is CQaH, a sodium or potassium salt thereof; or CO^R"; 

R5 and R^ are independently H, hatogen, CH3 or CF3; 
R' and are independently H or halogen; 

W . is (CH2)2-♦NR9R^^and 

R3 and R^^ are independently alky! of 1 to 3 carbon atoms, 
or a pharmaceutically suitable salt thereof; 

provided that R^, R^ and R^ cannot all be H and that when is cyciohexyl and R^ is H, R^ must be CI 
or F, but R^ and R^ cannot both be CI, and when R^ is CHa, then R' cannot be CI. 



30 a The use of Claim 1 wherein the compound has the fomiula: 



35 




(111) 



wherein 
Ri 



is cyciohexyl. 



50 




or — O 




R3 

R* 

RS and 
R" 



is H or alkyI of 1-2 carbon atoms; 

Is CQ2H, a sodium or potassium salt thereof, or COjR^^ 

are independently H, halogen or CFa provided that both R^ and R^. are not hydrogen; 
is(CH2)2-tNR9F^*:and 
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and R^* are independentty alkyi of 1 to 3 carbon atoms, and 
W and Z are independently H, halogen, alkyI of 1-5 carbon atoms or CF3; 
provided that when is phenyl or phenoxy, and is H. then cannot be Br; and that when R^ is 
cyclohexyl and is H. R? must be CI or F. 

5 

4. The use of Claim 1 wherein the compound is 2-(1.r-biphenyl-4-yi)-5-chloro-3-methyl-4-quinoline 
carboxyllc acid, sodium or potassium salt. 

a The use of Claim T wherein the compound is 2-(1.r-biphenyI-4-yl)-6-fluoro-3-methyl-4-quinoline car- 

10 boxyiic acid, sodium or potassium salt. 

6. The use of Claim 1 wherein the compound is 6-fluoro-3-methyl-2-(4-phenoxyphenylH-quinoline carbox- 
ylic acid, sodium or potassium salt. 

/5 7. The use of Claim 1 wherein the compound is 2-(4'-bromo-1.V-blphenyl-4-yl)-6-fluoro-3-methyl-4- 
quinoline carboxylic acid, sodium or potassium salt 

a The use of Claim 1 wherein the compound Is 2-(2Mluoro-1.r-biphenyl-4-yl)-6-fluor<>-3-methyl-4- 
quinoline carboxylic acid, sodium or potassium salt. 
20 . 

9. The use of Claim 1 wherein the compound Is combined with a nonsteroidal antiinflammatory drug. 

10. The use of Claim 4 wherein the compound is combined with a nonsteroidal antiinflammatory drug. 
25 11. The use of Claim 8 wherein the compound is combined with a nonsteroidal antiinflammatory drug. 

Patentanspiilche 

1. Verwendung von Verbindungen der Formel: 

30 . = ' 

(I) 



55 




worin R 



45 

R is 




60 Oder 



65 



pbeoyl; 



ist: 
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GH3CH2(CH3)CH, AlkyI mit 5 - 12 Kohlenstoffatomen. Cyclohexyl, 



R2 



ist; 

wenn R 



ist. 

kanh R^ zusMtzlich ein AlkyI mit 3-4 Kohlenstoffatomen sein; 



Oder — CH 




. ist: < 

R^ ' ' H, Alkoxy mrt 1 - 3 Kohlenstoffatomen. Oder AJkyI mit 1-2 Kohlenstoffatomen 

■ ist; 

R* . CO2H Oder COgR^^ ist: 

R?, R^, R' und R? unabhangig von einander H, F, CI, Br, J, CH3. CF3, SCH3 pder CH2CH3 sind, 

wobet wenigstens zwei der R^, R^, R^ und R^ H sind; 
R^ und R^^ unabhSngig von einander H oder AlkyI mit 1 - 3 Kohtenstoffatomen sind; 

R". (CH2)2-4NR9R»*ist; 

W, Y und Z unabhangig von einander Hi CI. Br, AlkyI mit 1 - 5 Kohlenstoffatomen, NQ2, 

OH. CF3 oder OCHs sind; 
m 0 Oder 1 Ist; oder 

' . ein pharmazeutisch annehmbares Salz davon; 

mit folgenden MaBgaben: 

(1) RS. R^ und R' kSnnen nicht alle H sein; 

(2) wenn R* CQ2CH^CH2N(CH3)2 ist ist Rg CffcCHs, oder R' CI ist. kann R' nicht Cyclohexyl sein; 

(3) wenn R^ Cyctohexyl und R^.H ist. mu3 CI oder F sein, aber R^ und f^^ kQnnen nicht beide CI 
sein; urid 

(4) wenn R^ CH3 ist. kann hidit CI sein. 

zur Hersteilung von Medikamenten fGr die Behandlung von rheumatischer Arthritis, systemischem 
Lupus erythematodes, multipler Skierose, Myasthenia gravis, AbstoBung yon Organtransptantaten. 
Transplantat-gegen-Wirt Krankheit oder einer'chronischen EntzOndung in einem SSuger. 
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Z Verwendung nach Anspruch 1, worin die Verbindung die Forme! hat: 



10 




{ID 



15 



25 



30 



worm 

Cyclohexyl; Phenyl; mit elnem Halogen, AlkyI mit 1 - 5 Kohlenstoffatomen oder CFa 
substiiiierten Phenyl; Phenoxy oder mit elnem .Halogen oder AlkyI mit 1-5 
Kohlenstoffatomen substituierten Phenoxy ist; 
H Oder AlkyI mit 1 - 2 Kohlenstoffatomen ist; 
. CQzHi ein Natrium- Oder Kaliumsatz davon; Oder C02R^^ ist; 
und R^ unat>h3ngig von einander H. Halogen, CHa Oder CFa sind; 
R^ und R^ unabhangig von einander H oder Halogen sind; 
R^V (CH2)2-*NR9R»^ist;und 

R3 und R^^ unabhangig von einander AlkyI mit 1 • 3 Kohlenstoffatomen sind 
Oder einem pharmazeutisch annehmbaren Salz davon; 

mit der MaBgabe, daB R^, R^ und R' nicht alle H sein kSnnen und dafl, wenn R^ Cyclohexyl und R^ H 
1st, R^ CI Oder F sein mufi. aber R^ und nicht beide CI seIn kdnnen, und wenn R^ CHs ist, R^ nicht 
CI sein kann. 

3. Venvendung nach Anspruch 1, worin die Verbindung die Formel hat: 



35 



40 




(III> 



wonn 
R^ 



Cyclohexyl, 



50 



66 




Oder — O 




R3 



H Oder AlkyI mit 1 ^ 2 Kohlenstoffatomen ist;. 
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R* COaH, ein Natrium- oder Kaliumsalz davon oder COgR^^ ist; . 

R5 und R^ unafahangig von einander H, Halogen oder CFa sind, mit der Ma0gat>e, daB nicht 

beide R^ und R^ Wasserstoff sind; 
R" (CH2)2-*NR'R^^i5l;und 
5 R^ und R*^ unabhSngig von einander AlkyI ntit 1 - 3 Kohlenstoffatomen sind, und 

W und Z unabhangig von einander H, Halogen, AlkyI mit 1 - 5 Kohlenstoffatomen oder CFg 

sind; 

mit der Mafigabe, daB, wenn Ri Phenyl oder Phenoxy ist und Rs H ist, dann R^ nicht Br sein kann; und 
da0. wenn R^ Cyclohexyl und Ra H sind, R^ CI oder F sein mu0. 

10 

4. Verwendung nach Anspnjch 1, worin die Verbindung 2-(1,1*-Blphenyl-4yl)-5-chlor-3-methyM-chinolln- 
carbonsaure. Natrium- oder Kaliumsalz 1st. 

5. Venwendung nach Anspruch 1, worin die Verbindung 2-(1.1'-Biphenyl-4yl)-6-fIuor-3-methyl-4-chlnolin- 
75 cart)pns3ure, Natrium-' oder Kaliumsalz ist. 

6. Verwendung nach Anspruch 1, worin die Verbindung 6-Fluor-3-methyl-2-{4-phenoxyphenyl)-4-chinotin- 
cartx»nsSure. Natrium- oder Kaliumsalz ist 

20 7. Verwendung nach Anspruch 1, worin die Verbindung 2-(4'-Brom-1,V-biphenyMyl)-6-^luor-3-methyI-4- 
chinolincarbonsaure. Natrium- oder Kaliumsalz ist. 

a Verwendung nach Anspruch 1, worin die Verbindung 2-(2*-Ruor-1,r-biphenyl-4yl>^fluor-3-methyl-47 
chinollncarbonsSure, Natrium- oder Kaliumsalz ist. 

25 

9. Verwendung nach Anspruch 1, worin die Verbindung mit einem nicht-steroiden, entzUndungshemmen- 
den Medikament kombiniert ist. 

10. Verwendung nach Anspruch 4. worin die Verbindung mit einem nicht-steroiden, entzUndungshemmen- 
30 den Medikament kombiniert 1st. 

11. Verwendung nach Anspruch 8. worin die Verbindung mit einem nicht-sterolden, entzQnduhgshemmen- 
den Medikament kombiniert ist. 

35 Revendlcatlons 

1. Utilisation de composes ayant la fomnule: 

(2) 




dans iaquelle: 

60 R . . 



.55 



17 



EP 0 339 485 B1 



V 



ou 



est un radical CH3CH2(CH3)CH. alkyle ayant de 5 3t 12 atomes de carbone. 
cyclohexyle, 




ou CKj 




quand R est 



R2 




Ri. peut §tre en outre un radical alkyle ayant 3-4 atomes de carbone; 
est 



R^ . ©St H ou un radical alcoxy ayant 1-3 atomes de carbone ou alkyle ayant 1-2 

atonies de carbone; 
R* estC02HouC02R"; 

P^, ff» R7 et R', Ind^pendamment les uns des autres. sont chacun H, F, CI. Br. 1. C\h, Ofz, 

SCH3 ou CH2CH3, au molns deux de? radtcaux R^. R« , R^ et R? Stant H; 
R3 et R*^. ind^pendamment Pun de t'autre, sont.chacun H ou un radteal alkyle ayant de .1 

^ 3 atomes de carbone; 
R^' est(CH2)2-4NR9R3^ ^ , 

W, Y et Z, independamment lea uns des autres. sont chacun H. F, CI, Br ou un radical 

alkyle ayant de 1 ^ 5 atomes de carbone, NO2, OH, CF3 ou OCHa; 
m vaut 0 ou 1 ; 

ou Tun de leurs sels pharmaceutiquement acceptables; ^tant entendu que: 

(1) R5. et R' ne peuvent tous §tre H; 

(2) quand R* est C02CH2CH2N(CH3)2, R^ est CH2CH3, ou isncore R' est 01. R' ne peut §tre un 
radical cyclohexyle ; 

(3) quand R» est un radical cyclohexyle et R' est H, R^ dpit §tr© CI ou F, mals R^ et R» ne peuvent 
§tre tous les deux CI; et 



18 



EP 0 339 485 B1 



(4) quand R« est CH3. alors ne peut etre CI. 
pour preparer des medicaments destines aux traitements de Parthrite rhumatoVde» du lupus erythema- 
teux aigu dlss^min^, de la sclerose en plaques, de la myasth^nie grave, du rejet des transplantations 
d*organes, de la reaction du grefffon centre hote ou d'une maladie inflammatoire chronique chez un 

2. L'utilisati'on selon la revendlcation 1 , dans laquelle le compost a la fonmule: 




dans laquelie: 
Ri 



est un radical cyclohexyle; ph^nyle; ph^nyle substitu^ par un halogdne, un radical 
alkyle ayant de 1 ^ 5 atomes de carbone ou CF3; phenoxy; pu phenoxy substituS par 
un halogdne ou un radical alkyle ayant de 1 ^ 5 atomes de carbone; 
est H ou un radical afkyle ayant 1 -2 atomes de carbone: 
est CO2H, un de ses sels de sodium ou de potassium; ou C02R^^; 
ind^pendamment Tun de Tautre, sent chacun H ou un halogdne, CH3 ou CF3; 
ind^pendamment Tun de I'autre, sort chacun H ou un halog^ne; 
est(CH2)2>4NR9R9^et 

Ind^pendamment Tun de l*autre, sort chacun un'radlcal alkyle ayant d e 1 ^ 3 atomes 
de carbone. 

ou un de leurs sels pharmaceutiquement acceptable; du moment que RS, R« et R^ ne peuvent tous 
§tre H et que, quand R^ est un radical cyclohexyle et R? est H» R^ doit §tre CI ou F, mais R^ et R^ ne 
peuvent §tre simultan^mert CI et. quand R? est CH3. alors R^ ne peut etre a. . 

I L'utilisatfon seton la revendlcation 1. dans laquelle le compost a la fbrmute: 



R3 
R* 

R5 et R^. 
R7 et R8. 
Ri^ 
R9 et 




mi) 



dans laquelle: 
R^ 



est un radical cyclohexyle. 
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est H ou un radical alkyle ayant 1-2 atomes de carbone; 
est COaH, un de ses sels de sodium ou de potassium; ou encore CO^R*^; 
R^ et R^. inddpendamment I'un de I'autre, sont chacun H, un halog^ne ou le radical CF3 du 
moment que les deux radicaux R^ et R^ ne sont pas simuttandment des hydrog^nes ; 

Ri' eSt(CH2)2-4NR9R8A;et 

R' et R^*. ind^pendamment I'un de I'autre sont chacun un radical alkyle ayant de^ h3 atomes 

de carbone, et 

WetZ. Independamment l*un de Tautre, sont chacun H, un halog^ne ou un radical alkyle 
ayant de 1 ^ 5 atomes de carbone ou CF3 ; ' • 

du moment que, quand R^ est le radical ph^hyle ou ph^noxy et R^ est H, alors R^ ne peut Stre Br ; et 
que. quand R^ est ie radical cyclohexyle. et R^ est H, doit etre CI ou F. 

4. L'utiiisation selon la revendication 1, dans laquelle le compbsd est le sel de sodium ou de potassium 
de I'acide 2-(1 , V-biph^nylH-yl)-5-chloro-3-methyl-4-quinol6jnecarboxylique. 

5. L'utiiisation selon la revendication 1, dans laquelle le composd est ie sel de sodium ou de potassium 
de racide 2-{1.r-biphenyl-4-yl)-6-fluoro-3-methyl-4-quinoieine carboxylique. 

& L'utiiisation selon la revendication 1. dans laquelle le compost est te sel de sodium ou de potassium 
de I'acide 6-fluoro-3-methyi>2-(4-ph§noxyphenyl)-4-quinolilne cartx)xylique. 

7. L'utiiisation selon la revendication 1. dans laquelle le compost est le sel de sodium ou de potassium 
de I'acide 2-(4'-bromo-1.1'-blphenyl-4-yl)-6-fluoro-3-methyl-4-quinol6ine carboxylique. 

8. L'utiiisation selon la revendication 1 . dans laquelle le compost est le sel de sodium ou de potassium 
de I'acide 2-(2'-fluoro-1 ,1 '-biph^nyM-y l)HB-fluoro-3-metiiy l-4-qulnol§ine carboxylique. 

9. ^utilisation selon la revendication 1» dans laquelle le compost est combing avec un medicament 
antiinflammatoire non steroide, 

10. L'utiiisation selon la revendteation 4, datns laquelle le compose est combine h un medicament 
antiinflammatoire non steroide. 

11. L'utiiisation selon la revendication 8, dans laquelle le compose est combinS h un medicament 
antiinflammatoire non stero'ide. 
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